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Relative age effect in Polish National Football teams
Abstract
Background: The aim of this study was to determine if a Relative Age Effect (RAE) is present in Polish
National Football Teams. Material and methods: Birth date distributions of football players from youth
Polish National Teams (Under 15 – Under 19) and the senior Polish National Team were compared. The
sample (a total of 1801 players) included 909 youth players – U-15 (n=290), U-16 (n=221), U-17 (n=153),
U-18 (n=157), and U-19 (n=88) – and 892 professional players who played in at least one official game for
the senior Polish National Team. Results: An over-representation of players born in the first quarter of
each selection year was identified on all youth teams. Anova Friedman test confirmed that the number of
players on youth National Teams is dependent on the month of birth. Anova Kruskala-Wallis test
demonstrated a statistically significant difference in the number of players born in January, March, and
May. The Relative Age Effect fades with increasing age, and vanishes in full, when players reach the
senior Polish National Team level. Conclusions: The bias in selection of youth players may lead to poor
talent identification and discrimination in the recruitment of professional football players.
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the senior Polish National Team were compared. The sample (a total of 1801 players) included 909
youth players – U-15 (n=290), U-16 (n=221), U-17 (n=153), U-18 (n=157), and U-19 (n=88) – and 892
professional players who played in at least one official game for the senior Polish National Team.
youth teams. Anova Friedman test confirmed that the number of players on youth National Teams is
dependent on the month of birth. Anova Kruskala-Wallis test demonstrated a statistically significant
difference in the number of players born in January, March, and May. The Relative Age Effect fades with
increasing age, and vanishes in full, when players reach the senior Polish National Team level.
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introduction 

Many educational systems and regulations that guide the participation of
children and youth in science and sport divide candidates based on participants’
chronological ages. This fact may cause significant discrimination in terms of
participation in sport and lead to incorrect assessment of the potential or skills
of candidates born in the final part of the selection year. In many countries,
at the level of youth sports, the players are assigned to individual categories
based on their birth date. Therefore, in extreme cases, the age difference
between players competing in the same category can equal almost one year.
Despite this age difference, these children compete in the same games [1]. It
is believed that the acceptance of this criterion ensures fair competition and
gives equal opportunities for the competitors. As a result, according to many
studies conducted on athletes [2–10], players born at the beginning of a given
selection year are more often identified as talented. This overidentification of
talent in the older subgroup translates into greater opportunities to participate
in competitions and more opportunities to represent the overall age groups.
However, this talent identification may be more accurately attributed to earlier
achieved biological maturity, having been born in the period close to the starting
date of a given selection year [7, 8, 11]. In addition, as shown by research carried
out by Malina et al. [12] on players aged 13–15 years who practice soccer, the
players who qualified for higher skills groups are, in most cases, at the final
stage of the maturation process when compared to their peers with lower skills.
Furthermore, these studies have shown biological maturity, aerobic endurance,
and body height to have a significant impact on the level of football skills.
The phenomenon of asymmetry in the distribution of birth dates, promoting
players born at the beginning of the selection period and discriminating
participants born in the later stages of the same period, is referred to as the
Relative Age Effect (RAE) [13] and has been subjected to scientific research for
many years [2, 3, 6, 8, 9, 10, 14–17]. Mikulic et al. [6] suggests that RAE may
have a significant impact on the value of players selected for a representation and
may be a reason for the low efficiency of the selection process for professional
clubs. Furthermore, Thompson et al. [17] emphasize that RAE's influence is
significantly higher in direct competition-based activities, in which the results
significantly correlate with age and the level of maturity.
The aim of this study was to identify the occurrence of RAE among football
players appointed to individual representations in the U-15...U-19 age categories
and the senior Polish National Team. It was predicted that the surveyed youth
representation teams would mostly consist of players born in the first quarter
of a given selection year, while the influence of RAE would decrease with an
increase in the calendar age of the players.

material and methods 
d ata collections 

The study involved 1,801 participants divided into two groups. The first
group consisted of 909 players appointed to the youth National Teams in age
categories from U-15 to U-19 in 2013–2016 (290 players of the U-15 team,
221 players of the U-16 team, 153 players of the U-17 team, 157 players of
the U-18 team, and 88 players of the U-19 team). The comparison group was
comprised 892 players who played in at least one official match on the first
www.balticsportscience.com
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Polish National Team between 1921 and 2016. The data concerning the birth
dates of the players covered by the study were collected using the official
representations of Poland posted on the official website of the Polish Soccer
Association as well as Gudebski’s [19] and Gowarzewski’s [20] publications.

d ata analysis 

For each youth category as well for the players from the first Polish national team,
birth dates were classified into four quarters: Q1 (January-March), Q2 (April –
June), Q3 (July-September) and Q4 (October – December). To assess the distribution of birth dates, the percentage representation of each quarter was calculated from the total number of players appointed to the youth national teams in
a given selection year. The same procedure was applied for the players from the
first Polish national team. To compare the number of players appointed to the
youth national teams according to the month of birth, the Anova Friedman test
was conducted. The Anova Kruskal-Wallis test was carried out for comparison of
the number of players appointed to first Polish national team and youth national
teams according to the month of birth. The tests were conducted with the Statistica 12.1 software (StatSoft, Inc.) with statistical significance set at P < 0.05.

results 

Table 1. categorizes the players appointed to individual youth Polish national
teams by birth month, displays the differences in the number of appointments
between the age groups, and provides the level of statistical significance of these
differences within each age category (U-15 through U-19).
Table 1. The number of players appointed to the first Polish representation in 1921–2016 and
the youth representation of Poland in 2013–2016 together with the level of significance for the
number of appointments depending on the month of birth in particular age categories

Youth Polish National Teams

1st
Polish
repr.

total
U-15-U-19

U-15

U-16

U-17

U-18

U-19

January

87

150***

57

39

22

21

11

February

88

149***

52

41

22

20

14

March

73

128***

43

33

19

21

12

April

69

111

26

26

25

23

11

May

79

89***

25

26

16

14

8

June

71

64

16

13

13

16

6

July

52

49

20

7

7

9

6

August

65

68

21

16

10

11

10

September

72

46

14

9

8

12

3

October

77

21

7

4

3

4

3

November

77

17

6

3

4

2

2

December

82

17

3

4

4

4

2

minimum

52

17

3

3

3

2

2

maximum

88

150

57

41

25

23

14

892

909

Birth month

sum

Anova Friedman Test (p)

290

221

153

157

88

0.0015***

0.0013***

0.0297***

0.0109

0.0865

*p<0.05 **p<0.01 ***p<0.001

The Anova Friedman test reveals that the number of appointments for all national
teams is strictly related to the players' birth months. This relation is outstanding
www.balticsportscience.com
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and very statistically significant in terms of U-15, U-16, U-18 (respectively: p < 0.001
and p < 0.01), significant in the U-17 category (p < 0.05), and not statistically
significant in the U-19 (p < 0.08). These results confirm the occurrence of RAE
during youth national team selections. In addition, the Anova Kruskal-Wallis test
results from the analysis support that the number of appointments in all teams
differs statistically significantly (p < 0.05) in January, February, March and May.
The percentage of players' appointments to individual youth representations
presented in Table 2 depending on the months and quarters of birth clearly
indicates the preferred selection of players born in the first quarter of the year
to all national teams. This tendency is particularly pronounced in the selection
of players for U-15 and U-16 teams and disappears when appointing players to
the U-19 team (the number of players born in the second and third quarter of
the year clearly increases). However, no such trend exists in the senior national
representation of Poland. In contrast, players born in all quarters of the year are
similarly represented at the senior level.
Table 2. Percentage of players’ appointments to the youth representation of Poland depending on
the month and quarters of birth [%]

U-15

U-16

U-17

U-18

U-19

Total

1st Polish
rep.

January

19.7

17.6

14.4

13.4

12.5

15.5

9.8

February

17.9

18.6

14.4

12.7

15.9

15.9

9.9

March

14.8

14.9

12.4

13.4

13.6

13.8

8.2

Q1

52.4

51.1

41.2

39.5

40.2

45.3

27.8

April

9.0

11.8

16.3

14.6

12.5

12.8

7.7

May

8.6

11.8

10.5

8.9

9.1

9.8

8.9

June

5.5

5.9

8.5

10.2

6.8

7.4

8.0

Q2

23.1

29.4

35.3

33.8

28.4

30.0

24.6

July

6.9

3.2

4.6

5.7

6.8

5.4

5.8

August

7.2

7.2

6.5

7.0

11.4

7.9

7.3

September

4.8

4.1

5.2

7.6

3.4

5.0

8.1

Q3

19.0

14.5

16.3

20.4

21.6

18.4

21.2

October

2.4

1.8

2.0

2.5

3.4

2.4

8.6

November

2.1

1.4

2.6

1.3

2.3

1.9

8.6

December

1.0

1.8

2.6

2.5

2.3

2.1

9.2

Q4

5.5

5.0

7.2

6.4

8.0

6.4

26.5

It is worth noting that the prevalence of appointments of players born in the first
two quarters of the year (Q1 and Q2) over the selection of players born later (Q3
and Q4) was evident in all youth representations (U-15, U-16, U-17, U-18 and
U-19) and was 75.5%, 80.5%, 76.5%, 73.3% and 70.4%, respectively. In the case
of the two youngest divisions, U-15 and U-16, the number of players born in the
first quarter accounted for over half of all appointments in each age category:
52.4% and 51.1%, respectively. The players least often chosen for appointment
to all youth cadres were those born in the fourth quarter (Q4 – from 5% to 8%).
In addition, the comparative analysis between appointed youth and seniors
shows the difference between the number of representatives from the month
in which the most (February) and the least (November) players were born was
14% among youth players, and only 4.1% (July and February respectively)
among seniors. An analysis of the total number of birth quarters revealed
www.balticsportscience.com
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that players born in the first half of the year (Q1 and Q2) constituted 75.3%
of the youth national team appointments and only 52.4% of senior national
team appointments. In turn, players born in the last quarter (Q4) constituted
only 6.4% of players representing Poland in the youth categories and 26.5%
representing at the senior national level.
Fig. 1. presents the comparison of the number of players born in individual months
appointed between youth teams and senior professionals. The data illustration shows
that players born in the first months of the year were preferred in the selection for
youth national teams, while the number of players born in particular months was
similar among the seniors, ranging from 52 to 88 players. This trend indicates the
occurrence of RAE in the selection of players for the youth teams of Poland.

Fig. 1. Players born in individual months appointed between youth teams and senior professionals

discussion 

The aim of the conducted research was to analyze the birth dates of players
appointed to the youth National Polish Teams and the first Polish representation,
which were two comparative groups. In addition, the research aimed to determine
whether the RAE was noticeable in the Polish national team and what differences
occurred during the birth date of players appointed to individual national teams.
The research goal was achieved on the basis of statistical analysis, made by
Anova Friedman and Anova Kruskal-Wallis tests. They showed asymmetry in
the distribution of birth dates in the youth National Teams of Poland from U-15
to U-19. It was confirmed that the majority of players appointed to the youth
representation of Poland were born in the first half of the given selection period.
However, the share of the RAE decreased along with the respondents’ age. In the
case of appointments to the first Polish representation, the research results were
characterized by a smaller diversity in terms of the percentage of players born
in particular months, quarters and half-years, which contradicts the occurrence
of RAE in this group of respondents. These results coincide with other studies
carried out on this subject. In studying the birth dates of players participating in
the European Championships in various age categories in the period 2011–2012,
Gonzalez-Villora et al. [10] observed that the RAE was visible in all age categories
except senior teams. Studies show that the reason for the lack of a RAE among
seniors is the loss of prevalence of traits associated with biological age after
puberty in players born earlier. Players born later in the year "catch up" with
their peers born in the early months of the same year [21,22].
www.balticsportscience.com
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The data on birth dates were collected among 909 players appointed to the
youth Polish National Team in 2013–2016 and 892 players who played at least
one official match in the first Polish national team in the period 1921–2016.
Before the start of the work, a hypothesis and one research question were
put forward. Referring to the hypothesis, its assumption has been confirmed
in all age categories which were subjected to this research. Both in youth
and the first Polish national teams, the players born in the first quarter made
up the largest group for the appropriate selection period. In addition, the
share of players born in the first quarter decreased with the increase in the
respondents’ age, apart from the U-19 age group, in which players from the
first quarter accounted for 42%, 2.5 percentage points higher than the younger
U-18 age category. Similar results were achieved by Mikulic et al. [6], who
confirmed a gradual decline in the share of players born in the first quarter
with the increase in the age of Slovak football representatives.
Statistical analysis has shown that in the youth representations of Poland
from U-15 to U-18 the number of appointments depends on a player’s month
of birth. Additionally, based on data from all youth representations, it appears
that the number of players born in January, March and May is significantly
different from the others. This result is a confirmation of greater chances of
appointments of players born in the first half of the year. A similar pattern
was observed in a study conducted by Barnett & Dobson [22], which showed
that in the Australian Football League 33% more players than the statistician
would predict were born in January.
Similar results were obtained by Gonzalez-Villora et al. [10] in a study conducted
on participants of Euro 2012, which found that approximately 55% of players
who took part in this tournament were born in the first and the second quarter.
In addition, the difference between January–June and July–December was
10%, which translated into about 90 more players born in the first period.
The occurrence of the RAE phenomenon was also confirmed among players
appearing in the Norwegian league in 2007. Only the Norwegian players
were analyzed, of whom 130 were born in the first half of the year and only
87 in the second half [23]. The differences in appointments for individual age
categories may depend on the players’ biological. Children born in January are
almost one year older than their peers born in December, which gives them
an advantage in terms of physical conditions and acquired experience. One
theory explaining the occurrence of the RAE among youth practicing sport is
the maturation theory [24–29] which suggests that in the process of selection of
players for youth representation players with higher parameters in the field of
intellectual, mental and physical development more often receive appointments
for national teams. The effect of this selection process is the asymmetry in the
distribution of birth dates resulting from the preponderance in the maturation
of players born in the initial months of a given year. However, as Musch and
Grondin [11] demonstrated, RAE occurs only in conditions of high demand
for a given sport. RAE occurs in the most popular sports and in countries or
regions characterized by a large population. Such conditions mean that many
people compete for one place on the team, so only the players with high skills
and an advantage in terms of somatic parameters pass through the selection.
However, this effect is noticeable not only in soccer. Similar tendencies were also
observed in ice hockey, volleyball [16], basketball [30], baseball [31] and tennis
[2]. This phenomenon is directly related to the school sports elimination system,
where, despite significant differences in biological development, all children
www.balticsportscience.com
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born in the same year are subject to the same fitness tests. The prevalence of
children born in the early months of a given year is evident in fitness levels,
morphological parameters, mental abilities, and experience not only within the
sport, but also in life [21]. Additionally, Barnett and Dobson [22] noted that in
the UK, people born at the beginning of the school year are better at learning
and are more confident. Barnett also believes that schooling experiences with
sport affect not only the chances of running a professional sports career, but
also the desire to engage in amateur sport. Children born at the end of the year
can easily be discouraged from a physical activity, which may result in more
negative experiences than those positive results experienced by their more
mature classmates. Specifically, the correlation of the RAE with suicide among
school youth has been proven [32].
The results of this research were limited by the inability to compare the subjects’
biological development. The data allowing comparison of these parameters, such
as biological age, anthropometric dimensions, or motor skills would complement
the collected data. The possibility of asymmetry in the distribution of birth dates
among football players to the results of fitness tests would give a broader picture
of the phenomenon of RAE. In addition, the identification of the most important
factors that affect the advantage of players born earlier than their peers would
significantly add to the value of research trials. Finally, a comparison of the
RAE among Polish youth representatives with players from football academies,
representing a high level of sports, would provide information on the extent
and intensity of the RAE in Poland.

conclusions 

Regarding the hypothesis and the research question guiding this investigation,
the following conclusions were made:
1. The asymmetry in the distribution of birth dates among Polish youth football
representatives is present in all age categories from U-15 to U-19, and the
intensity of this phenomenon decreases with the players’ age.
2. The RAE among youth Polish National Teams is manifested through
increased participation in the appointments of players born in the first
quarter of a given year.
3. The dependence of the number of appointments for the youth representation
of Poland from the birth month of the players has been proved in the age
categories from U-15 to U-18.
4. In all age categories from U-15 to U-19 and in the first Polish representation,
the most players were born in the first quarter.
5. In all youth teams, players born in the first half of the year accounted for
over 70% of all those appointed for representation in a given age category.
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